In the United States, labor's share of income falls after a positive disturbance to productivity growth or inflation, and it remains low for some time. Previous researchers have argued that the negative relationship between productivity growth and labor's share is puzzling. I argue otherwise. A search and matching model with infrequently bargained nominal wages would predict the observed behavior of labor's share after a productivity disturbance, and it also predicts the observed behavior of labor's share after an inflationary disturbance. Wages at the macroeconomic level seem to be sticky in a way which is consistent with microeconomic evidence; much of the ongoing discussion about the real effects of sticky wages seems to be well-motivated, while sticky price models fail to match the data.
Introduction
In this paper I show that labor's share of income in the United States falls after a positive shock to productivity or inflation. The size and persistence of these movements are consistent with a search and matching model with a microeconomically realistic degree of nominal wage stickiness. Previous authors have considered this pattern puzzling.
Recent empirical work by Choi and Ríos-Rull (2009) , Ríos-Rull and Santaeulàlia-Llopis (2010) , and Shao and Silos (2011) , among others, has found that after a positive productivity shock, labor's share falls on impact and then seems to positively "overshoot" its long run value. Choi and Ríos-Rull argue that a search and matching model cannot generate realistic movements in labor's share because such models have no mechanism to generate a large and persistent wedge between real wages and labor productivity. To them, the behavior of labor's share is a puzzle. I argue that the behavior of labor's share is in fact not a puzzle if one takes nominal wage stickiness into account. Staggered Nash bargaining over nominal wages can generate the missing wedge between productivity and wages; this is because nominal wages take time to adjust to movements in either productivity or prices. The staggered bargaining model, when calibrated to fit the microeconomic facts regarding wage formation, fits the macroeconomic data as well.
First, I establish some basic empirical facts on the labor share. According to a VAR, a positive innovation to productivity or inflation results in a substantial and persistent fall in labor's share. The negative effect of productivity growth on labor's share seems to be a robust feature of the data, while previous findings regarding "overshooting" seem to be sensitive to the choice of VAR specifications and to the sample period. The negative relationship between inflation and labor's share appears to be an entirely new result.
Then I lay out a search and matching model with staggered bargaining over nominal wages, based on the model of Gertler and Trigari (2009) . Based on an impulse response analysis, the model predicts a realistic fall in labor's share after a positive shock to productivity or prices, and the model gives clear intuition as to why this happens. After a positive innovation to productivity or inflation, nominal wages take a long time to adjust to their new value, while output and prices adjust quickly. As a result, labor's share falls, and it remains low while firms and workers rebargain their wage contracts. The model fits the data very well in this regard.
Then I explore the degree to which sticky price models are consistent with the data, since sticky prices are also a popular ingredient in macroeconomic models. Sticky prices alone generate counterfactual movements in labor's share, while sticky prices combined with sticky wages generate behavior which is driven by the sticky wage component of the model. Either way, the staggered Nash bargaining model over wages appears to be a good model of wages at a macroeconomic level; it manages to match two important features of the data in an intuitive way. Sticky price models rely upon a mechanism which is severely at odds with the data on labor's share.
In a sense, applying the Gertler-Trigari model to study the short-run dynamics of labor's share complements older ideas about the role of wage stickiness in explaining labor's share. Boldrin and Horvath (1995) and Gomme and Greenwood (1995) look at the implications of the types of sticky wages which arise from implicit contracts between risk-averse workers and less-risk-averse firms. They find that real wages should vary smoothly over the cycle since workers prefer smoother wages to higher wages; this would imply that labor's share should fall after an increase in productivity while it should not move in response to inflation. While the effects of both productivity and inflation on labor's share specifically support the staggered bargaining approach, the basic idea that sticky wages may explain some patterns in labor's share has strong support in the data. This paper also addresses an issue from the search and matching literature. Yashiv (2006) finds that a suitably calibrated search and matching model can explain many aspects of the macroeconomic data, but it fails at capturing the appropriate cyclicality of wages-wages are much less volatile in the data than they are in the model. Hall (2005) and Shimer (2005) introduce sticky wages into a search and matching model in order to generate more employment volatility in response to productivity shocks, and Gertler, Sala, and Trigari (2008) and Gertler and Trigari (2009) discuss the implications of microfounding sticky wages in a staggered Nash bargaining process. Putting the issues of volatility and propagation aside, it turns out that the approach taken by Gertler, Sala, and Trigari addresses the problems that the search and matching model had with matching aggregate wages. If the goal of a search and matching model is to match the behavior of aggregate wages (or of labor's share), then the staggered Nash bargaining approach appears to be successful. Sticky wages are an important macroeconomic phenomenon and that the behavior of labor's share has much to say about the microeconomics of the wage-setting process.
What happens after a rise in productivity or prices?

The data
To investigate the relationship among productivity, inflation, and labor's share, I run a three-variable Bayesian VAR using a simple identification scheme. I use a Bayesian VAR primarily for the purpose of constructing exact confidence intervals for the impulse responses, not because I have any interesting prior information about the system. The first variable is log nonfinancial corporate labor productivity from the BLS, taken in first differences, followed by nonfinancial corporate price inflation (also from the BLS) and then labor's share of income. Labor's share comes from the NIPA and it equals the share of gross factor income (i.e. gross value added minus taxes and production and imports) accruing to employees in the nonfinancial corporate business sector.
Labor's share and productivity growth are detrended using a Hodrick-Prescott (HP) filter with a smoothing parameter of 100,000; and inflation is detrended using an HP filter with a parameter of 10,000.
1 The raw data and their HP trends are shown in Figure 1 . The data are quarterly and run from the second quarter of 1958 through the second quarter of 2011. The filtered data have a standard deviation of 0.0083 for quarterly productivity growth, 0.0044 for quarterly inflation, and 0.0176 for the labor share. Figure 2 shows the cross correlations among the three variables over a two year window.
In that figure, each row denotes the time 't' variable and each column denotes the variable at time 't+k'. Productivity growth shows very little persistence, and it has a slight negative correlation with current and future inflation. It is negatively correlated with labor's share for about a year and a half after the disturbance. Inflation shows a slight negative correlation with contemporaneous productivity growth, but high inflation is not strongly correlated with future productivity growth. Inflation is highly autocorrelated, and it has an unconditional positive correlation with the current and future labor share. The labor share is negatively correlated with current productivity growth and has a weak positive correlation with future productivity growth. It slightly leads inflation, and it is very highly autocorrelated.
In general, the strongest unconditional cross correlation comes between inflation and productivity growth, followed by the positive correlation between inflation and the labor share and the negative correlation between productivity and the labor share. At first glance, it seems like the sticky wage model would run into a problem at matching the behavior of labor's share in response to inflation. As a VAR analysis will show, this fear turns out to be unfounded. Simply looking at the correlation between labor's share and inflation misses out on the fact that inflation and productivity growth are negatively correlated. To look just at cross correlations is misleading and somewhat confusing; in fact, conditional on productivity growth, inflation and labor's share are negatively correlated. Looking at a VAR helps to establish this point much more clearly.
The VAR coefficients -some information about dynamics
The Akaike Information Criterion strongly suggests a parsimonious VAR specification with one lag. The resulting system is easy to interpret. Table 1 contains the maximum likelihood (OLS) estimates of the coefficient matrices of the VAR along with the exact posterior probability, to within simulation error, that each element is positive. Based on the first row of Table 1 , it seems like log productivity almost (but not quite) follows a random walk. There is a slight negative relationship between past inflation and current productivity growth, and there is a slight positive relationship between the past labor share and current productivity growth. An F test on the null hypothesis that the coefficients on all three lagged variables are zero gives a p value of 0.0032. Productivity does not seem to strictly follow a random walk when looking at the data over the sample, but in terms of magnitudes, it approximately does so.
A look at Figure 1 reveals a series of extremely large productivity disturbances as measured by the BLS productivity index during and right after the Great Recession; these disturbances seemed to coincide with and follow a severe deflationary episode.
Restricting the sample to the period which ends at the end of 2007 brings these same coefficients to 0.012, -0.160, and 0.068. The estimated effect of past inflation on productivity growth falls to half of its full sample value, and an F test on the null hypothesis that productivity growth is a random walk with drift now generates a p value of 0.0664. The strength of a possible lead-lag relationship between past inflation and current productivity growth seems to some extent to be an artifact of the unusual observations observed during the period of Great Recession.
Inflation seems to be positively related to its own lag and nothing else, and the same is true of labor's share. In the full sample, F tests on these propositions have p values of 0.1776 and 0.7220, respectively. The inference for these propositions is not sensitive to restricting the subsample to the pre-2007 period. In terms of magnitudes, it makes some sense to treat productivity as following a random walk and inflation as not responding to either lagged productivity or the lagged labor share. The effect of lagged inflation on productivity seems to be somewhat precisely measured but economically small.
Identification and impulse response analysis
Identification of the contemporaneous disturbances in the VAR works as follows:
Disturbances to productivity and to inflation are orthogonal to each other, but either may contemporaneously affect labor's share. When talking about productivity disturbances, this is equivalent to saying that productivity disturbances may only feed through into labor share disturbances. When talking about inflation disturbances, this is equivalent to saying that inflation disturbances may only feed through into labor share disturbances. (2010) and others. Figure 3 shows the posterior median impulse responses of productivity, inflation, and labor's share to a unit productivity disturbance, along with confidence bands bounded at the 2.5 th , 5 th , 95 th , and 97.5 th percentiles. After a unit productivity disturbance which has no immediate effect on inflation, labor's share falls by about 0.77 points in log terms.
Labor's share takes considerable time to revert back to its long-run level while productivity more or less follows a random walk; this means that real wages lag productivity. The posterior probability that labor's share falls upon impact is near one;
there were no MCMC draws that show a positive effect of an innovation to productivity on labor's share. The evidence that real wages take some time to catch up to productivity in the postwar United States is extremely strong. Figure 4 shows what happens after a unit inflation disturbance which raises the price level by 1% upon impact but has no immediate effect on productivity. Inflation seems to have a similar effect on labor's share to productivity-the median estimate of the effect upon impact is -0.57%. As with productivity disturbances, labor's share takes a long time to recover to its initial value. High inflation tends to erode away at real wages in the short run; it takes some time for nominal wages to adjust toward their longer-run values, so in the meantime, labor's share will remain depressed. The statistical confidence behind this finding is also extremely strong; none of the MCMC draws show an initial impact of a shock to inflation as having a positive effect on labor's share. Nominal wages lag the price level to a strong degree, just as nominal wages lag productivity.
The findings from the VAR do not completely coincide with the inferences that one would make from the unconditional correlations shown in Figure 2 . This is because innovations to productivity and inflation are negatively correlated-they have a contemporaneous correlation of -0.385 based on the covariance matrix of the VAR residuals. High inflation tends to coincide with low productivity growth, and labor's share may either rise or fall depending on whether the productivity effect or inflation effect dominates. To look simply at a bivariate relationship between inflation and labor's share would give a misleading result.
The "overshooting" question
The empirical literature on the relationship between productivity and labor's share has uncovered an apparent anomaly-that the short run relationship between productivity and labor's share is negative, but that the medium run relationship is highly positive-that labor's share positively "overshoots" its long run value after a productivity shock. Ríos-Rull and Santaeulàlia-Llopis (2010) productivity, labor's share falls by somewhat less than in the other VARs and recovers somewhat more quickly. The VAR also delivers the "overshooting" behavior described by these authors several years after the initial shock.
A bivariate or trivariate VAR in first differences does not deliver behavior like this, and neither does a VAR which includes observations from the period after 2004. The "overshooting" result appears sensitive to the choice of VAR specification and time period. However, the initial negative impact of productivity on labor's share seems to be highly robust. In fact, the previous literature might have slightly understated the true effect of productivity disturbances on labor's share by omitting inflation from the discussion. Either way, labor's share negatively lags innovations to both productivity and inflation in a robust way, and if productivity is nonstationary, it does so persistently.
The rest of this paper shows that a search and matching model with infrequently bargained nominal wages will deliver a result very similar to those obtained from the baseline VAR.
The model
This section lays out a model similar to that of Hagedorn and Manovskii (2008) in the presence of nominal rigidities, building upon the search and matching models of Mortensen and Pissarides (1994) and den Haan, Ramey, and Watson (2000) . Following Gertler and Trigari (2009) , wages are determined according to staggered Nash bargaining, although I follow Gertler, Sala, and Trigari (2008) in having workers and firms bargain over nominal wages rather than real wages.
The model has two structural disturbances: A shock to total factor productivity and a shock to price inflation in a cashless economy. On the household side, there is a continuum of infinitely lived consumers. Production and hiring take place in a firmworker match, with wages reset in a staggered manner. A retail sector aggregates output from the wholesale sector and resets retail prices in a staggered manner. The monetary authority follows a simple autoregressive inflation stabilization rule, and there are no government and foreign sectors.
The household sector
Individuals within households, indexed by j, supply labor indivisibly; they either work for a set number of hours per week or do not work at all. They also have the choice between consuming in a given period and saving in nominal bonds to consume in the future. They each seek to maximize the objective function:
[ ]
where C j,t+i equals the household's period-by-period real consumption; and
, is the proportion of workers in the household who work at the end of a given period. For the sake of tractability, households are large and pool consumption efficiently. Households buy vacancies from firms; the vacancy-posting process has a microeconomic structure which will be discussed in more detail during the discussion of the wholesale sector.
The household's budget constraint is the usual one with a couple of additions. B t equals the number of bonds that households can buy; households also can consume, invest, or buy vacancies out of beginning-of-period wealth and gross income Q t . Bonds earn the gross nominal interest rate R t . The budget constraint is a familiar one, with the addition of vacancies:
The household's first-order conditions also end up looking familiar. Optimization in bonds generates the usual intertemporal asset pricing relationship:
where the household's marginal utilities of consumption and wealth are equal:
Households own capital outright, and they rent it at a rate K t ρ to the production sector.
The capital accumulation equation is given by:
The price of capital in consumption units is constant and normalized to one; there are no investment-specific shocks. Capital depreciates at a constant rate δ. Capital pricing comes from the household's optimal choice of capitalholdings going into the next period:
A transversality condition which eliminates the possibility of Ponzi schemes closes the household side of the model.
The retail sector and sticky prices
Monopolistically competitive retailers buy output competitively from the wholesale sector and resell it at a markup to households. Households aggregate it according to a Dixit-Stiglitz aggregator. Retailers buy their products y jt competitively from wholesale producers who produce homogeneous intermediate goods. Aggregate output equals:
for some substitutability parameter θ greater than one. From this expression, each individual retail firm faces a demand curve:
where the aggregate price level P t equals the CES price index:
The retailers buy unfinished output from the wholesalers at a price W t P and sell it at an aggregate markup
Each retailer, in the spirit of Calvo (1983) , only changes its price with a probability 1 -ω.
Optimization and aggregation result in standard New Keynesian aggregate supply relationship, which when linearized around a zero-inflation steady state, is given by:
Here, hats over variables denote log deviations of gross values from steady state.
The wholesale sector
The wholesale sector produces output which originates in a set of worker-firm matches.
Workers and firms separate for exogenous reasons, and new firms search for workers based on expectations of future profitability. Using standard notation, the number of searchers U t , equals 1 -N t , with the labor force normalized to one. There is a constant probability ρ that a match will end, for a constant survival rate of ϕ = 1 -ρ. The remaining ϕN t matches must decide to continue or separate. If the relationship continues, the match produces
which is sold at the competitive wholesale price w t P to the retailers. If the relationship separates, production equals zero; the job is destroyed; and the worker becomes unemployed.
Matches rent capital from households in a competitive rental market at a rate k t ρ after all aggregate shocks are realized. The surplus of a match at period t equals the real value of the match's production, minus the disutility of work in product terms, plus the expected discounted continuation value of the match (denoted by q it ), minus the match's capital rental payments:
The value of it k is determined optimally by the match, so that:
As a result, firms and workers bargain efficiently over the worker's marginal product: 
A high retail markup rate and a high rental rate on capital reduce the surplus of a match in equilibrium, and a persistently high markup rate or high rental rate will result in fewer vacancies posted and fewer matches created. 
The probability of an unemployed worker actually finding a match equals w t k . After doing some algebra, the continuation value of the surplus is given by:
Firms have a simple vacancy production technology. They can either produce their output or produce 1/γ vacancies using their rented labor and capital, which they then sell to households. Households buy these vacancies competitively. In equilibrium the price of a vacancy, in output units, equals γ times the marginal revenue product of labor:
Wage formation
Wages are formed according to staggered Nash bargaining. With probability 1 -υ, wages in an existing match are bargained such that the worker receives a share η of the bilateral surplus, and the firm receives the remainder. Otherwise, the nominal wage remains unchanged. Firms and workers separate only when it is efficient to do so; otherwise they stay together. New firm-worker matches choose a wage at random from the prevailing wage distribution, so when wages are "too high" relative to their flexible values, new matches will become less profitable for firms, and hiring will fall. Gertler and Trigari (2009) discuss the mechanics of the sticky wage model, including its propagation mechanism, in some detail. Unlike them, I concentrate on the dynamics of aggregate wages themselves rather than on the spillover effects of sticky wages into the real economy. Those real effects depend on the extent to which the wages of new hires are flexible, and that issue is not the main focus of this paper.
The average nominal wage rate lags the rebargained wage rate. Average wages per worker are given by the law of motion:
To solve for the rebargained real wage, one could note that the only difference between the profits captured by firms is given by the wage that they pay. The surplus of a firm paying w it conditional on the state of the economy x t is given by the following expression: 
Subtracting the surplus of a given firm from the surplus of a rebargaining firm gives the following expression: 
The difference between the average firm's surplus and the rebargained surplus is given by iterating (18) forward and averaging over all firms, noting that the firm which pays the rebargained wage has a surplus of (1 -η)s t :
( )
The dynamics of labor's share are mainly driven by the partial adjustment equation (16).
In response to a one-time permanent shock to the contract wage W* which might happen because productivity or the price level had permanently risen, nominal wages will only adjust slowly to their new value, and labor's share (wages as a share of output) will fall at the outset. A low labor share will persist until nominal wages catch up with the new contract wage, and this is governed by the frequency of rebargaining 1 -υ.
Aggregation and market clearing
Turning to aggregation, the firms' surplus in the aggregate is given by the present value of profits, expressed as a difference equation:
The total number of unemployed in a period equals the starting stock of unemployed plus those who separate at the beginning of the period. Abstracting from labor force entry and exit, this comes out to:
Given a constant-returns Cobb-Douglas matching function 
and the worker's job-finding rate is given by:
The number of matches evolves according to the accounting identity:
and the gross output of the matched firms and workers is given by:
Because of market clearing, output equals consumption plus investment and the opportunity cost of posting vacancies, all in output units:
The analysis which follows uses the national accounts definition of GDP, which in this case equals consumption plus gross capital investment.
Shocks to technology and inflation
Detrended labor productivity follows a geometric random walk:
Inflation is related to its own lag and a disturbance term, which may be correlated with the disturbance term to productivity:
It has become popular to model price level determination by adding shocks to an explosive Taylor rule. As described by Cochrane (2011) , the price level in such New Keynesian models is determined by the threat of a hyperinflationary policy response to out-of-equilibrium inflation disturbances, and excluding the resulting unstable eigenvalue from the numerical calculations serves to reduce the rank of the model. Instead of jointly examining the price formation and wage formation processes, it makes some sense to tie the structural analysis to the VAR discussed in Section 2. The coefficient matrix from the VAR indicates that (27) and (28) do not provide a bad description of the actual dynamics of productivity and inflation. The discussion which follows takes the evolution of productivity and inflation as given, and it answers the question, "Given what we observe about productivity and inflation, how do different wage-setting models perform at matching the behavior of aggregate wages?"
Equilibrium
The aggregate household conditions, the New Keynesian retail conditions, the aggregated versions of variables from the wholesale sector, the driving processes, and the appropriate transversality conditions constitute a rational expectations equilibrium for this economy.
Based on a linearized version of this system, is possible to obtain feedback coefficients using the gensys.m program of Sims (2002) . In this particular situation, the equilibrium exists and is unique in the neighborhood around the steady state.
Calibration
Most of the parameter values are related to the calibrated or estimated values used by
Walsh (2002) and Trigari estimate a slightly larger degree of stickiness. Barratieri, Basu, and Gottschalk (2010) find that the most common duration of a nominal wage is one year, with an average quarterly hazard rate of adjustment somewhat below 0.2. Kahn (1997) also presents evidence on the high degree of nominal wage stickiness in the United
States. A value of υ of 0.75 therefore seems somewhat conservative.
The total job separation rate ρ equals 0.12 per quarter, in line with the CPS average employment outflow rate and also with the JOLTS hiring and separation rates. Vacancy posting costs altogether equal 0.5 percent of output, in line with the sources cited by Hagedorn and Manovskii (2008) . Hairault (2002) and Andolfatto (1996) has a quarterly autocorrelation of 0.5276, which gives the value of ρ π . Figure 5 shows the impulse response of labor's share to a once-and-for-all rise in total factor productivity z. The flexible wage model shows almost no movements in labor's share. As productivity rises by one percent, consumption nearly rises by one percent, so labor's outside option A/λ t (equal to AC t ) rises by close to one percent, and wages move in tandem with productivity and consumption. Labor's share does fall ever so slightly since consumption rises more slowly than output on impact (the difference going to investment). However, this mechanism does not generate large enough movements in labor's share to mirror those obtained from the VAR. Even setting the bargaining power for workers to zero would generate a maximum impact effect of productivity on labor's share of -0.17 versus the impact of -0.77 seen in reality. It seems like the sticky wage model manages to fit at least one important aspect of the data-the strong negative relationship between labor's share and productivity innovations. After a productivity innovation, labor's share falls and takes a long time to recover, and a sticky wage model manages to explain exactly why this should be the case.
Quantitative properties of the model
The effects of productivity disturbances -the role of wage stickiness
Workers mostly earn their old wage when the shock hits, and as a result wages lag productivity, so labor's share falls mechanically. The response of labor's share to productivity is not much of a puzzle when viewed through the lens of a model with staggered Nash bargaining in wages.
The effects of inflation disturbances: The role of wage stickiness
It turns out that the impulse response of the model to disturbances to inflation also offers support to the sticky wage interpretation of labor share dynamics. In the flexible wage setting, nothing happens to labor's share after an innovation to inflation. Inflation is neutral in its real effects, and nominal wages adjust instantaneously. Figure 6 shows what happens after a disturbance to inflation under sticky wages. The nominal target wage rises but actual wages at first remain where they were. Nominal wages fall as a share of nominal output, so labor's share falls. The model almost exactly predicts the magnitude and persistence of the fall as seen in the data, though the model predicts a slight counterfactual hump shape to the response due to the persistence of inflation.
The intuition regarding the behavior of labor's share after an inflation shock mirrors that regarding a productivity shock. Nominal wages are rebargained only infrequently, so they will lag the wages which would prevail under flexible wages. The sticky wage model accords with the microeconomic data on wage-setting behavior, and it accords with the macroeconomic data on wages as well. Investigations which rely upon an exotic production function, exogenous movements in labor's share, or instantaneous Nash bargaining do not capture the dynamics of labor's share in response to inflation which are predicted by the sticky wage model. Those models predict that labor's share should be constant in response to inflation, while the sticky wage model provides a parsimonious explanation for the negative effect of both productivity growth and inflation on labor's share.
Comparing sticky price and sticky wage models
It is a common device to include sticky prices in models of the labor market in order to study the propagation and amplification of nominal shocks. Walsh (2002 ), Trigari (2009 , and many others have used the device of a sticky price retail sector in order to generate a link between the nominal and real sides of the economy. Figure 7 compares the impulse response from the data after an inflationary shock with the impulse responses from the sticky wage model, the sticky price model, and the model with sticky prices and sticky wages. In the sticky price specifications, price persistence ω is set to 0.5 as suggested by Bils and Klenow (2004) , and the other parameters are left unchanged. As mentioned before, the basic sticky wage model fits the data extremely well after a shock to inflation. The model with both sticky prices and sticky wages actually overpredicts the negative effect of inflation on labor's share, though it does not do badly in a qualitative sense. The model with sticky prices alone predicts that high inflation should raise labor's share, which is greatly at odds with the data.
For the sticky price model with sticky wages, equation (10) offers some intuition as to what goes wrong. For inflation which is not highly explosive, markups are a decreasing function of current inflation since inflation erodes firms' monopoly power. Labor's share in a standard off-the-shelf New Keynesian model is proportional to the inverse of the markup, so it is possible to write the deviation of labor's share as a function of inflation:
In New Keynesian models, low markups and higher wages create an incentive for more work or more hiring; a low markup in the retail sector means more revenue for the wholesale sector and a larger bargaining surplus as given by equation (12). But low markups, a large surplus, and the resulting high wages imply a high labor share in response to anything but the most permanent inflationary disturbances. In the data, inflation is associated with a lower labor share. The New Keynesian idea that inflation raises real wages and creates an incentive to work or hire does not seem to match the macroeconomic facts. This finding goes beyond the findings of Rudd and Whelan (2005) in casting doubt on the main mechanism behind the New Keynesian Phillips Curve.
There seems to be an interesting but unintuitive interaction between sticky prices and sticky wages in that sticky prices seem to slightly amplify the effects of sticky wages on labor's share, while sticky prices alone cause the model to fit the data worse than a model with no nominal rigidities at all. In order for sticky price models to match the data, the model needs an offsetting degree of wage stickiness, and the wage stickiness provides the main mechanism through which the model matches wages. A sticky price model by itself is not a promising model of the dynamics of labor's share. While staggered Nash bargaining can generate reasonable labor share dynamics, sticky prices do not seem to contribute much.
Conclusion
According to recent research, the behavior of labor's share after a productivity shock is puzzling. In fact, labor's share behaves in a manner which is consistent with the microeconomic facts on wage-setting. A search and matching model with staggered Nash bargaining over nominal wages does a relatively good job at fitting the dynamics of labor's share after a change in productivity, and it does so in a parsimonious, intuitive way. Additionally, it generates predictions regarding the relationship between labor's share and inflation which fit the data. Labor's share falls after a disturbance to either productivity growth or inflation, and theory suggests that this is because it takes time to rebargain nominal wages. As a model of aggregate wage dynamics, the search and matching model with sticky wages performs well. Sticky price models by themselves perform poorly; the dynamics of labor's share are inconsistent with the mechanism through which sticky prices are supposed to affect real aggregates in the absence of sticky wages.
My results suggest that the staggered Nash bargaining model of Gertler and Trigari (2009) , when applied to nominal wages using a microeconomically realistic wage formation process, provides a reasonably good description of aggregate wage formation as well. Wages are sticky at a macroeconomic level. The debate regarding the implication of sticky wages for the transmission of macroeconomic shocks is wellmotivated, and these results also indicate that sudden movements in labor's share could indicate a disturbance to productivity or prices. Phase shift k This figure shows the pattern of cross-correlation in the data among the three detrended quarterly series. The rows contain correlation coefficients centered on contemporaneous productivity growth, inflation, and the labor share, respectively. The columns contain cross correlation coefficients on leads of the same variables for up to two years. This figure shows impulse responses to a unit productivity innovation under a short-run identification scheme, where a shock has a unit impact effect on the variable of interest.
Productivity is assumed to be nonstationary in levels. The panels show the posterior median impulse response, along with 90% and 95% posterior confidence intervals from 90,001 MCMC simulations. The VAR is a one-lag VAR with the ordering: Inflation, productivity, and the labor share. Time is in quarters. This figure shows impulse responses to a unit inflation innovation under a short-run identification scheme, where a shock has a unit impact effect on the variable of interest.
Productivity is assumed to be nonstationary in levels. The panels show the posterior median impulse response, along with 90% and 95% posterior confidence intervals from 90,001 MCMC simulations. The VAR is a one-lag VAR with the ordering: Productivity, inflation, and the labor share. Time is in quarters. 
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This figure shows impulse responses of labor's share to a unit productivity shock in the data as well as under sticky wages (persistence=0.75). Labor's share is constant in this situation under flexible wages, since inflation has no real effect whatsoever. This figure shows impulse responses of labor's share to a unit productivity shock in the data as well as under different combinations of sticky wages (persistence=0.75) and sticky prices (persistence=0.75).
